ever, respondents had negative attitudes about patients' inability to self-feed (Christensson, Unosson, BachrachLindström, & Ek, 2003) . Among nurses working in community settings, those with advanced training had more positive attitudes about the importance of nutrition in the overall health care of elderly patients (Endevelt, Werner, Goldman, & Karpati, 2009) , suggesting an association between knowledge and attitudes regarding nutrition.
Associations between knowledge about nutrition and attitudes about nutrition care and feeding have not been well delineated among nurses working in acute care settings. The current study was conducted to measure this association among nurses working in inpatient internal medicine and surgical departments.
METHODS

Objectives
The primary objective of the study was to measure the association between nutrition knowledge and attitudes about nutrition care and feeding among nurses working in hospital settings. Additionally, associations between the total nutrition knowledge score and the clinical application of nutrition tasks and between scores and ranking of nursing tasks were assessed. Specifically, the following were investigated: (1) nurses' nutrition knowledge regarding hospitalized elderly patients; (2) nurses' attitudes regarding the role of nursing staff in the nutrition care and feeding of elderly hospitalized patients; (3) application of nutrition knowledge in daily practice; and (4) ranking of the importance of nursing staff roles.
Study Design
The current study was a cross-sectional survey of knowledge and attitudes among nurses working in internal medicine and surgical departments in acute care hospitals.
Study Population and Sampling
The study participants were employed at two large government tertiary care facilities in the center and the south of Israel. Participants were stratified by department type: 11 internal medicine, 3 surgical, 2 neurologic, 2 orthopedic, and 1 geriatric. A probability sample using the last digit of participants' national identity number was used to select 25% of nurses employed in each of the participating departments. A total of 106 participants completed the survey (100% participation). For analysis, internal medicine, neurologic, and geriatric departments were combined and classified as internal medicine departments, and surgical and orthopedic departments were combined and classified as surgical departments.
Study Measures
The study questionnaire was translated from the Aspects of Nutritional Knowledge, Attitudes and Practices of Nurses Working in the Surgical Division at the Kenyatta National Hospital, Kenya, questionnaire (Kobe, 2006) . Originally written in English, this survey was translated into Hebrew. The translation was judged to be accurate and true by an expert panel that included a senior internist, a research nurse, and an epidemiologist who is a registered dietitian and also holds an advanced degree in nutrition. The translated version was tested in a small group of nurses (not included in the current report) to assess ease of comprehension. The questionnaire had the following four sections:
1. Sociodemographic data: An 11-item questionnaire on sociodemographic characteristics, including age, gender, country of origin, parents' country of origin, department of employment, nursing education, advanced training, and nutrition education.
2. Nutrition knowledge: An 18-question, multiplechoice nutrition knowledge survey assessing participants' knowledge of dietary and feeding practice and theory with reference to hospitalized elderly patients. An additional five nutrition knowledge questions that were not included in the original questionnaire were added to this section.
3. Attitudes: A 12-item questionnaire with a fourpoint Likert response set (1 = strongly agree; 4 = strongly disagree) to identify attitudes regarding the role of the nurse in providing nutrition care and feeding assistance.
4. Application in clinical practice: A 12-item multiplechoice questionnaire examining the way in which nutrition knowledge was implemented in clinical practice.
Additionally, nurses were asked to rank 11 of their clinical duties in terms of importance using a five-point Likert scale (1 = not at all important; 5 = extremely important).
Sample Size
With 106 respondents, the current study had 80% power to detect a true correlation of r = 0.27 between knowledge and attitude scores, using the Pearson's correlation coefficient and assuming a two-sided alpha of 0.05.
Data Analysis
Data were collected on paper documents, uploaded to Microsoft Excel for storage, and transferred to SPSS, version 19, for analysis. Distributions of continuous variables were assessed for normality using the Kol-mogorov-Smirnov test (cutoff at p < .01). Normally distributed continuous variables were described as mean ± standard deviation, and those with distributions that significantly deviated from normal were described as median (min-max) . Associations between continuous variables were assessed by calculating the Pearson's or Spearman's correlation coefficient. Comparisons of nutrition scores by clinical application of nutrition care tasks were made with one-way analysis of variance or the Kruskal-Wallis test, as appropriate. Nominal variables, such as gender and department type, were described using frequency counts and are presented as n (%). Associations between nominal variables were assessed using the chi-square test, with Fisher's exact test as appropriate. All tests were two-sided and considered significant at p < .05.
RESULTS
A total of 106 nurses completed the survey, representing 25% of all nurses working in participating departments. Sociodemographic characteristics of the study population are provided in Table 1 . Distribution of the study participants in terms of department of employment and professional training closely resembled the makeup of the nursing population at the participating institutions. Table 2 provides the patterns of responses to the nutrition knowledge questionnaire. The mean score (calculated as the sum of all correct answers) was 11.9 ± 2.03, implying that the proportion of correct responses was 51.9% ± 0.1%.
Attitudes toward given statements were scored on a scale of 1 to 4, where 1 is strongly agree and 4 is strongly disagree. The lower the score, the more the respondent agreed with the statement, as shown in Figure 1 . Nurses most strongly agreed with the following statements: "It is the responsibility of the dietitian to conduct nutrition assessment"; "Nutrition prevents illness"; "Nutrition has an important role in recovery from illness"; and "Patients with limitations must be supervised during meals." Nurses most strongly disagreed with the following statements: "Nutrition counseling is not the responsibility of the nurse"; and "Nurses possess a great deal of nutrition knowledge."
Performance of nutrition-related tasks is described in Table 3 . All respondents reported using anthropometric measures and nutrition history as tools to conduct nutrition assessment. However, most respondents reported performing nutrition assessment on some but not all of their patients. Similarly, most nurses indicated that they did not weigh all of their patients, but when they did, it was related to health assessment, in response to an apparent change in weight or appetite, or to dose medication. Most nurses did not believe that it is necessary to address nutrition status during medical rounds. However, they did favor a multidisciplinary approach, as indicated by a willingness to consult with dietitians and physicians to solve nutrition care problems. Most nurses stated that they occasionally had time to assist patients with feeding. Only one in five nurses reported that patients in their care always received appropriate nutrition support, and most indicated that patients received such care most of the time or sometimes.
Participants ranked 11 nursing tasks in terms of importance, as shown in Figure 2 . In addition to bathing patients, all of the lowest-ranked tasks involved nutrition care. These tasks included feeding patients, per- forming nutrition assessment, and providing appropriate food to patients.
Associations Between Nutrition Knowledge Scores and Participant Characteristics
Associations between total nutrition knowledge score and age or years of nursing experience were not detected. Total nutrition knowledge score did not differ by gender, level of nursing education, advanced courses, department of employment, country of origin, or parents' country of origin. A marginally positive association was observed between length of time since immigration to Israel and total nutrition knowledge score (r = 0.21, p = 0.09).
Associations Between Nutrition Knowledge Scores and Attitudes
The total nutrition knowledge score was significantly inversely associated with the following attitude statements: "Nutrition prevents illness" (r = -0.25, p = .01) and "Nutrition has an important role in recovery from illness" (r = -0.22, p = .02). Because a score of 1 indicates strong agreement with the statement, a significant inverse association with the total nutrition knowledge score signifies that the higher the total nutrition knowledge score, the stronger the agreement with the attitude statement. Further, two marginally significant inverse associations were detected between total nutrition knowledge score and the following statements: "It is the responsibility of the nurse to conduct nutrition assessment" (r = -0.17, p = .085) and "It is important to assess the patient's nutrition status" (r = -0.18, p = .07).
The following statement was significantly positively associated with the total nutrition knowledge score: "Nutrition counseling is not the responsibility of the nurse" (r = 0.31, p = .001). This indicated that the higher the total nutrition knowledge score, the more strongly the respondents disagreed with the attitude statement.
Associations Between Nutrition Knowledge Scores and Clinical Application of Nutrition Care Tasks
No significant differences in total nutrition knowledge score were detected by clinical application of nutrition care tasks. However, a marginal difference (p = .09) in score was detected across response categories to the Refer the patient to the physician 1.9
Perform nutrition assessment in concert with the physician and the dietitian and refer the patient to the physician 71.4 question, "Why do you weigh patients?" Subjects who responded "as part of the health assessment" had a total nutrition knowledge score of 11.2 ± 1.7; those who answered "when weight loss or a decline in appetite has occurred" had a score of 11.3 ± 2.4; those who answered "for the purpose of dosing medication" had a score of 10.4 ± 1.5; and those who responded "all of the above" had a score of 12.2 ± 2.0. Similarly, a marginal difference in total nutrition knowledge score was detected across response categories to the question, "Is a discussion of nutrition status a necessary part of medical rounds?" Participants who responded "always" had a total nutrition knowledge score of 11.4 ± 2.2. Those who answered "sometimes" had a score of 12.3 ± 1.8, and those who responded "no" had a score of 11.5 ± 2.3 (p = .08).
Associations Between Nutrition Knowledge Scores and Ranking of Nutrition Care Tasks
Two nursing tasks were significantly positively associated with total nutrition knowledge score: patient counseling (r = 0.23, p = .02) and nutrition assessment (r = 0.23, p = .02). This finding indicated that the higher the total nutrition knowledge score, the higher the ranking of these tasks. Marginally positive associations were identified between total nutrition knowledge score and patient intake at admission to the department (r = 0.17, p = .08) and patient discharge from the department (r = 0.18, p = .07).
DISCUSSION
In the current study, the correct response rate to the nutrition questionnaire was 51.9%. This is similar to the correct response rate of 58.4% reported in a Korean nutrition knowledge survey among nurses (Park et al., 2011) wherein nutrition information on obesity and heart disease was particularly lacking. In another study, dialysis nurses had greater knowledge about nutrition in patients with chronic kidney disease than about nutrition in the general population. However, they lacked information on specific nutrients critical to the nutrition care of these patients (Cupisti et al., 2012) . Together, these findings suggest a need for nutrition education among nursing staff.
A significant positive association was identified between total nutrition knowledge score and the importance placed on the role of nutrition in health and disease. In addition, total nutrition knowledge score was positively associated with the importance assigned to performing nutrition assessment. Although nurses identified nutrition as important to both disease prevention and recovery, they ranked responsibilities associated with providing nutrition care as less important than other nursing duties. Specifically, feeding patients and providing appropriate food to patients were among the lowestranked tasks. Associations were not observed between total nutrition knowledge score and clinical application of any of the nutrition care tasks. This apparent inconsistency may reflect a lack of training in performing nutrition assessment (Kim & Choue, 2009) , an idea supported by participants' view that nutrition assessment is the purview of the dietitian. Even brief professional training of nurses has been shown to improve nutrition assessment skills (Gance-Cleveland, Sidora-Arcoleo, Keesing, Gottesman, & Brady, 2009) . This is an important point because initial nutrition assessment is often assigned to nursing staff (de Kruif & Vos, 2003) .
Interestingly, respondents strongly disagreed with the statement that nutrition counseling is not the nurse's responsibility. This finding suggested that although nurses did not view nutrition assessment as their responsibility, they believed that they had a role in nutrition counseling. Individual counseling is a preferred way to convey health information (Parker, Steyn, Levitt, & Lombard, 2012) . However, the health counselor must have adequate, evidence-based information (Parker, Steyn, Levitt, & Lombard, 2011) .
The findings of the current survey should be viewed in light of its limitations. First, the study was performed at only two hospitals, one in the center and one in the south of the country. Subjects were enrolled using a probability sample of all nurses employed in participating departments, so 25% of all such nurses were recruited. This suggests that the findings are generalizable to the population of nurses employed at the participating centers. However, the degree to which findings can be extrapolated further to all nurses in Israel is not known. Another important consideration when interpreting results is response bias, which can influence participant response patterns. Nurses who participated in the current study were guaranteed anonymity, which has been shown to improve validity (Warner et al., 2011) . Nevertheless, surveys were distributed and completed in the workplace, which may affect reporting (Lapane, Quilliam, & Hughes, 2007) .
On a pragmatic level, the findings of the current survey suggest that nutrition education for nursing staff might improve nutrition knowledge, willingness to perform nutrition assessment, and confidence in performing this assessment. A recent study found inadequate nutrition knowledge among third-and fourth-year nursing students and concluded that improved nutrition education in the nursing curriculum is needed (Buxton & Davies, 2012) .
Participants in the current study strongly disagreed with the statement, "Nurses possess a great deal of nutrition knowledge." Nutrition education programs can remedy this situation. Nutrition education does not need to be restricted to the undergraduate level. Instead, nutrition education courses can be offered as part of continuing education for nurses in workplace and academic settings. The effect of nutrition education on nurses' knowledge and attitudes regarding nutrition could be efficiently tested with a randomized clinical trial. Moreover, nutrition education for nurses can increase nurses' participation in patient nutrition counseling and can be a force for patient change as well as a source of patient satisfaction (Sargent, Forrest, & Parker, 2012) . 
2
Although the study participants agreed that nutrition has a role in disease prevention and recovery, they did not believe that nutrition assessment or counseling was the responsibility of the nurse.
3
Among a list of nursing tasks, nurses rated those involving patient nutrition care and feeding lowest in importance.
4
Higher nutrition knowledge scores were associated with more positive attitudes and higher ranking of nutrition care tasks.
